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(54) APPARATUS FOR REFORMING FUEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel reforming apparatus made 
compact without increasing the activation time and deteriorating the 
responsiveness. 

SOLUTION: This fuel reforming apparatus is provided with a vacuum 
vessel 1 1, a reforming tube 12 which is disposed in the vessel 1 1 and in 
which a reforming catalyst for reforming fuel gas into the reformed gas 
containing hydrogen is housed, a CO transformer 21 which is disposed in 
the vessel 1 1 below the tube 12 and in which a CO reforming catalyst for 
reforming the CO gas contained in the reformed gas and for lowering the 
concentration of the CO content, an evaporator 19 disposed in the vessel 
1 1 above the tube 12, a plurality of metallic sheets 23 disposed in the 
vessel 1 1 parallel to the outer peripheral wall of the vessel 1 1 to surround 
the tube 12, the transformer 21 and the evaporator 19 for reflecting the 
radiant heat. 
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(2) 

1 

I m&m n tV't ©i(M&§©rtSB«:Kg 

&n&©T:frfciBg3ft. mzmwtfxic&msnzc 

H 5 <fc 5 WIBJlS««©rtJllfiK WKEjUStiteBWt 10 
K^tfclsK: L fc C £ £ "T £ «!5*4»gS&fi. 

go 

[IUJ8H3 ] WIBJlffiSSrt©BE**lftWr*BE*lt* 
ttltttfl 2 tciBf^j|t$f4%K£E. 

m<D^t. C©^fS©rtSBKiBBSn. 20 

n. Buia^M*"^(c^wsnsco^x«r^Hur-?-© 

MiSS4(SS $ 1i 5 C 081M!«*iRM I fcC fiX 
Hi. MiE^©rtas-e*>oiiiriB&«£©±:#CCEB3 

tifcswst. inas#©zs««©fira©^«c. 

KttHStcttLTTRteEBShfclBMJRfcKW-raB 

s. 

[»*a5 3 utrsHfcwigtt. wiassrtK:ieB$n± 30 

SUKCTFawW (;/cW8M4£JS#>6ft 4nBRW«£ . 
C©-*RfUg©Bira«:iBB$n, »4;tfX£7kSft£^ 

« £ T * »#H 4 IBtg©*Kf4%M W«o 

[ii3j?«6 ] frie-«Rf§iS©«Jiiccx+x/o-> 

HSSB. 

[BW8517 ] i^:^nw«©rtOHtc;<-:r*Rw. 

C©^'-^-©TS|5{C-mn© i g©F , 5ffJJIIrtSct >5 /hS (,> 

ss}*js4 l, < w»*«6 c»r n*» i mm 

[»*18 3 MIBCO^J^W:, ttfiB&ltfiCTSIKc 
5^tC!H^L-CIBg$n/c2«C©7 : v:^Si. Cti^W 
ftfc*«tcEB3 tifc. C 0«K««ffffl* 

is^S4 7is«*a 7 i>fh* i mm<oa*w&s$i 
s. 

CII*iI9 3 iWIBm©CO»HM&©TK:&£&£ so 



!&Bfj 2003-89504 
2 

£rEBU. -e©TSi5«:COi§gfiSfPffi?:feo02©C 
d&Si^jffii*3fc«. UcRlS¥£l9:fiU/c c <t £#84 
i-T Sit IBtt9jl8tt%R£B. 
Cst^lO] BUSB^^SiBUlBRfiS'Si©^. 
Sl>CC§tRfll//c2ft©£?L&<!:. Ctt6©^?l&Fi8fc:ia: 
B3nfcm?LS*(i^/c^X 5 +1^-5:ISBUfcC«b5r 

7-£*WLfcC££reffi£TS3t*S47!>Mlt*Jll 0 
l,>-rft#> 1 3SK:fSt8©*8f43Scft&B. 

2] mBSSOSnoiHl«(DBEA«ttttir& 

1 l(,^-rn^l^{clB*£©^f43?S^B. 

1 3 3 8rSBW«©£E©4>& < i: ^JtEKEfl 
Ci»*RWfcC <b*«F«i-raM«3B 1 7!>Mf9^ 1 2 
Ot»m*> 1 ^CCIBIS©mi4KS^B. 
[f»*S14] «TEW«IBHC^^— y*RWfcCi* 
1 71M»*J« 1 3©ivr*i*» 1 ^«:iB 

tS©«5*««BiSB. 

[SSJJ9B 1 5 3 BtrlB^S©±^©^Brta5tC^HJR 

ri«j»S3&«EBsnr«,>sct*««ir*iii*3Bi7i 

Mfi*gt 1 40C^ti* 1 £tclB»<D|ISB%K«B. 
[ M$g( 1 6 3 Btf§3£?3§©F« £ SSPn n D^ CDR^FaltC K 

5 i»rn«> i mimvtm&mm^ 

[00013 

s. 

[00023 

[8E*©««] fit*, «M43MRRB**SHt*-5»£. 

efe«w«*3t« L,/c5Scfrg*»st#i9S-r a c <t 
t-ct,^. H7«. u^mm^.mmm^-r'bo'c, 
~mmi&<D®& (,-mm) 1 ©. m^mam^mm 
mm kiwim*2*ebi/. F t 3gqcca^t©*s i g3* 

S3BUfc^i^oTC»4. MiBfKJBtf^t*. 
«>t<«T^5^©WB»» : 
->l> :JV7-< H*«> r*"D. £g§F*3SB (rtffifi 
K : *^J7 0 0~8 0 0"C) ^6 ^-©^^±^5 
fc»©fc©-C*4„ S«IB^®«3(c{i, 

m-e-r) „ s*(D#n4«scw i &3>irj]nSi-rs** 

[0 00 3 3 

«h C O |»£ff ffi ^if 5^gi ««IJB* K L/-T C »fc. 
Sfc. S<f©^B©ffiia«±iB**'?-JW©J:^«c»ff» 
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[0004] ft3fc©*«*4&Jt2£gK:<i:tt 

1 ) W&#2©5»£i§2$5#0. 1 W/mKlg?*4/c 
«>. sggJ^HI* 5 0t-10 0 'Cg&K:g©S/<:«>K:. 
gg 1 «CiBSS titcmmt 2 <7)J¥^«$5) 1 5 0 m m£ 4> 

BP*i. -*it©J¥ 3 *<Dtmm. 
< a o . *w^gcDSBi6B#ra©jf a • j£gtt©<E io 

[0 00 5] 2) #*4*SUt3tf*J!l»» <H*« 

r> ^aw^x^e— »ffcs« (co) 
^-r-scogEffis (graver) #8!ig*3ftTi>£fc 

^tasx ^ - x (Dtf^fc j: cffiMfiWt©**:* »«, >r 

l»fc„ 

[0 006] 3 ) ±IB2 ) trnmum^K. J: 0 . 
ftf»e>©j5fc*&fi#^< . SfilKHIMMBC!>fiT«fil.>rir» 20 

tmmw*.*< &9^X7-A©&8tf*s{£< as. 
[0007] 4 ) ±iaiw»w-c«. ftRK£sffiti5t<:& 

[0 0 0 8 ] #IHB«±iB©ifH£KfcT4fctf>K:fc3 
tifcfe©T. rt»*KSttSWc03ifc*3SS»i. C©K 

*»o«KS©TaWIIK:KB3nA:COSEfiSSi. 30 

3t£gg©FWJrft!lfg, co&aw&cftBHKDftM 

«i*«AfcfllfiRCc-J--5C4fcJ:»). #S^g©itai!iiB3F 

Mtu jgcc«ssf^3x h©is«. isg*-<-* 
©<s«. s« xttgoflme a u a zm®&.wm.w.* 

[ooo9]*fc, ftmm*r.nm&-cm.M 
©««*«*^©sg»i. c©sg©fta«cieg3ftfc& 40 

i . ss©wa5-c *^3Scss©TSPflpJcciea swc 
co sadist. sa©rt»-C3&>o5jc)is©±aHiH{ciaB 
stiAaKiwi. ««©r««jfi©aia©«*cceaes 

tifctl»«t©«««*iS«-r4tt«*W-S-S}»tEi*« 
Afc«fiRi-J-&C4«:j:«3. iKiWHL $CKKS©iS 
WSWI©**:. !£»14©fiT«rl8< Ci&<. 
43>Ai; h{tL«, K«:««f¥3X h©ffiigt. i2gX-< 
-X©<£«. R«I«©(^«*ttO**««KIW« 
g£ffl«r£C t^lWiTS. 
[0010] 50 
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[ss*»9i-r-5fca)©*-s] #i«sb 1 ©H9J«. st£ 

***£tfW#*KWr4#*^*iDUfl0fc»K 
St. B5fBKSSS©F«5SP-C*>o8uK?mS©T*«:E 
SSn. 9«fB&W#X^W3ftSCO#X£&fll/-C 

^©^frigg£ffi«3 c o&nfmzitiLmLtcc o 

lClBg3 tifc£&8 i , IMBJ^SgOrtflMTlWIKMI 
g. DCC 0£jffi8RCFttlB£IMK:H 5 «fc 5 BtilBX^ 
Sf»©l*iJilS«: ¥ff S ti 

[0 0 1 1 ] 2MBJB 2 ©f&IHtt, *fJSM#-S8tjt-CM 
IW©««#*ffit«B©8«£. c©«S©rt««:|EBS 
ft. j^#**6;fcS&£&%9t#;*Ki&*r*eOT)* 
Jttfcfltt OfcBWS i . H«iBgS©l*9SPt?^OBuffiK» 

x £&st c r ^©swtsa^fi^ s * s c o 

iRWLfcCO^J&gi. MIB^gWrtSIS'e^OfitflB&Jt 
S©JJErtClB«Sti*:3R»Si. WB«S©n«llJi© 

igpa©M^c<:. friansigK*f bTWTteeastifctt 

t«!l*S»-S-*1«»tSc©}»*<t C 4 

r**S*4i&ffi£g-C$>£. 
[00 12] 

[»"H©mt©^B] felT. #»WKoi»rH«:#K 
I&WrS. 

[0013] *^cctei>-r , SB i ©&?i!T«*£sgg 
*ffl«,>rtt*ss«©i*i»*itffi(c-r«*«. m2<D&m 
r»*rjts«a©ss*ffi«r>-cr«a©awH©*a«*» 
fiS-r^ffijH^rt©***^^*. c©^. jt&gg* 

J:tfaMWM>*2flt^> (P^gPffi^) B«*«l Pat? 

«lffig (BE*H-) *KSS«Xt4Sffl»«:S»lfr4Ci 
tcfcom*. *^S©ilg0«*^^>^'«:<fcOtT^. $ 

— SB#fyjesb^s63#-s. 

[0014] ffiot . IB 1 ©^WTii. X^Sgrt©IE 

#>^i*KK«it*:«iSS«:-r4ci*W*0ir». * 
fc. JH2©»Hrtt. r«ffl)BB«:±SSiPBSrt©E* 
**UJ-r5BE*H-4. WiaSSPiaiJCcfiM«snft:Kffi«P> 

[0 0 1 5] OS 0. SB 1 ©HSBfcWC itltf. 

g-cB. sgrtss©a«wcj:4sm*>6©i»#x. ?§g 
*«lLr<s^©IHi(cj:»). B$ra<ti4>fc-&©rt 
asayjjWK < a o . *©ts*s»rt©^x©r»eaw*« 
wan or. WMUB*#ftTr*. -ec-c. *«wcat. 



©^aw^x^tc-r *©c. »e^ert?#s<bt,=. 

[0016] ^Hjccto^r, ft^ScDrtStc^^ «fc 
sk sso-saBSoffiiHWrtK**!,^. «re 
^©S'mgKrS^.fcSK:) RBSti &*«©«**>& 

K£SS©l*3l£ffi£K£Silf*lSf$ttiSg;* ft SftHS^ 10 

ciwiiK »«©&&«. sfgrtsofia 

C Ll>. IK. »«©»»<!: LTtt. fgSMS: 

[0017] ilSWKfcl,^. HUlBW«2 3 <D3ffi<D'J> 
&< ifcttStUi. 0HA«a4 (A) . (B) (C^-TJ: 
^tC^ii (DflflgB) 2 2 fctftWSC CC 20 

C. 04 (A) «»®2 3©8lBgffJ&«WiffiEL 04 

<b) onftK2 3otm«i&fttra*n»'. fris^ 

2 2 B. «&2 3B±#»*M-3©*«tt*fc»r* 
S. CCC. ^i2 2B. «A«^>^>* r «C<fc»)J^fiS 
-r^,Ci*5-C#€,„ *fc. «»tiC©««2 3R±©IB|CC 

©^-^— 9-4 2-c*©B«t*«»-rsct**rfir4 (0 

5#flg) . 

[0018] *»MK4jl,>r. *»8£t,-Ctt. i^MK 

^ramjsraiBoiHK^nffiwaosart kes$ ft 30 

gi. c©zapj«*©BWBI«:K«sn. 
OW?>h4 (08#J1) . CC-C. mrlfi-SRitilf 

fsr©±aucci+xA>->a>*ss-r*c<t*w*L/ 

<,>. C©fflitt. rtHfSii^R(S©»f*^4?RJR-rS 
[0019] *^cc*j^r. milSmriBzimRfgjg©!^ 

WK/n'-^-^W. C©^->'-^-©TSPKz:*Rjgf i g©F , 3 40 

feftMM^4*n»-r^>/c»©t©c, rffl 

[0 02 0] *^HJiCfc^-C. KHgOitfJCK. 

< »ftiB%RS©tt£Hfftt> 0 < <.>«&©& 50 
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us MKi^.iHiiim^g) 4iesu. &s?s© 

T^«C{i. mkbV< «BMlB3ScHS©fKi|5]^4>U< B 
^&^«ifc©CO^J£g£IEgir£C<t#$fglA\, 15 
lffi^0iR^3^g«. 1 ©«fc ^ «C 

j.-fef**-<t£iBgK:J;»)iI*Sl,c. *s£mffl&£&g 
[0021] *^cc*ji,>r. Mfaco^si uc 

«. HMl5?S:Mg©TgP(ci:^{cgi^L-Ci3g$n/c2fe 

©Att&i. cnf.^fffic^sn/css^ciegs^ 

fc. COtSSffi^ffl^t-O^lCOCO^^i^ffl 
x.tcm$i<Db<Dttm'fhtlZ>. CCC. Htl©C03fcff 
fi4&£ LTB. iftSCffaij-rSHTS (high temperat 
ure shift) «*.«F e - C r £M«fcP¥lf 6ft 

[0 02 2 ] ii?fBS& 1 ©CO&ffMa8©T«:gi£ 

&g£IBHU *©TSB{CCOf«affi«^ffl : S:fc-3^2 

©c o&wfmttiMLtcWffimzi&mrz cttmt 

U>„ CCC. S2©COS!li!!S!iLtB. ffi&CfP 
UTSLTS (low temperature shift) fsSM, Wx. 
KCu-Z n 6 ft*. 

[0 0 2 3 ] *«W«:*a»T. ^iSM*5-M^ji-clira 
©«* (ISM) #*£t^©£g©rtl££&^a D a Pi8©l® 

ffltt ttW* K# * $ - .»M -f V 9 -f h XJK«©ft A3 ) 

■aia©»f^©/cjf>-c * & . 

[0024] #2tw©j: -5 temmctzz. tsao. & 

«R«©±T*l6l©ttJ»*-)l(£»r 3 C <!: #C i* S £ 

Z-Mt-? 6©-c. t- A#fi£^©sq a a D .^4ffii«c 
#■2,. fc*J. BUSe5fe»HRO'CO^SSg«*^^»X« 
ffi^<lMRT2>Ci*i-C^^,*5. CO^i3c^©i!t«KS 

[0 02 5] 

[0 0 2 6 ] (SSSS^l ) HI . 02. 03. 044# 

nrr*. cc-c. b i »44akM«:^jHm%RiaK© 

^<*0. 02B01©X-X«iCS i 5^m0. 03«l^ 
ll^*Wtt«K:ttffl3tl*3tC«»©BlBlia. 14l« 

[ 0 0 2 7 ] m 1 (Cfcl^-CffS 1 1 [Z—nM<DM&&& 

TB7o) ©Rf§r«©aj(M© (%KS) 1 2#ieg3*x 

-ct>s. cne.©«Hf i2B, scitcJWftrapa^as 
•o-c^iessnr^s (02#m) . ctih&vmm 

12«. 0 3K^-TJ:^ft«fiSfCfto-CC^„ 0 3tc*$ 
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snoiBfttcK. j^4#**£7kJ&£^w-r6&a#* i 7 

K#SlT£»ft&iagl 4#4Xfft;*4vC<,>S. msi 
RPitti acDrtSPKiti^--^ i 5*5-piS]#K:iR»g$nr 

C©^'-^- 1 5©->-i-^#;* 1 6i>mM0XPim 
&1 3<DftWZimTZZ tic**), &mMm\4*:ft 
U &STgl 2rt(c{*i£3*iSj8*:f4:tf*4 1 K&aSlfc 

gP^f>«^'-±^ 1 6#$J£L./cj8*SS#* 1 8#£R0 10 

[ o o 2 8 ] m i fc^-r j: sk. mzm&®m i i ©rt 
iWftsaft«i2o*«jB^iaBsnrt»5. -2r. mtm^. 

1 1 ©rt»-C*»o|fflKMR« 1 2T^Ktt, &a# 
* 1 7fc£**iSCO#**Efc3ttrU -€-©^wrsg 
£<g&3ttSCO#aM&^^0fcCO^J#i§2 1*5 

ct 5 tc. so. luie^ag 1 2 . jkbs i 9 . mmim 

£&S2 0RO'CO^>?£2§2 l£H5<fc5K:. 5 0 um 20 
JI©Xf->U*S?©iir®2 3#, St>«CHWa*RWC« 
»IBBSnrt»4. C©iS2 3B. 04 (A) . 
(B) tCTjVrJ:^*:. ^*>?->i/«:j;or«ffiCC^32 
2#^fiR3n4C£t?&*©S«a*Sl>tcBtW£o< 5 
J:5CcffiHT?S. &trgi 2 5) frhS&ir 

[0 02 9] fTiBX^gS 1 1 ©iTaUctt. 

^bgffi©^-;H4^wr^M2 4^s«$n. M24 

£M«>-C#>e>K£S2S 1 1 ©F*3S&*5 10" 3 Torrg 

RKiEsns. mriBX$$si ikb. ssi irt© 30 

S^fSl 1 tC«. Jt£#>:/2 6£:ftS&0fcIBS2 7*< 
I8S1 9K«> 7K. *Tffi. -><*^- 
;H£©. &agi 2rttc;bws*S«aJKJ£tei&£ttiK 
Wmm2 8W3W<t5lci5;oti,^. t©«if$JI 
H2 8i*. 9(CJ:0*8*4*^4 l^i»^b3 

*i. ?fcn* 1 2^iM3h*. mmimw8&. 

}|f2 0KB. ^*2 9**«#&3nSJ;5«:*r>-Cl» 

fWKBtiw&in*-. 40 

[0 0 3 0 ] C 5 Ofc««E©*8»4«»iBB©iW¥»^© 
[0 03 1 ] aiic^-r^-sK:. MX 1 6©8*g£ 

fCcto-c^agi 2*>6SfasftiiKj6o o-c©«s&# 
xi8tt. goreRBBtt 3 0 ©_k2f©jK»s 1 9 ccijs 

A£ft. 3KAB19Ccmd3tlSffilCD«K{tcm2 8£ 

©oftsaifffflccfco-c. 1 8©iaa*ift6 0 0 

•GfrhmZ 0 0 -CgflEtcfiT-T 5. *(*M»2 8 tt. KB 
S. EK . ft 2 0 0 *C £ & -5 tcffiMU* 1 8 «»*P?K 2 50 
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0*««X3tii«iaiR*l«»B2 0tt:«ALr. KteiP 
*2 9 9. Tfcto*. ^*29B«S«I 

I 84»6iMBfi«ff 9. C©M*. «a«l 2*>e> 
gttHs*ifc«*#* 1 8«. i^Sl 9. MUatUK^gt 
S2 0 £ig-t-e-©M@*##>6 0 0 -Cfrhm 1 0 0 'OSSL 

[0 03 2] — Sfeag 1 2 (CilttSflMtfX 4 1 © 
&BKJ£{CJ:«3#6£U/c*5j7 OO'Coaf^x l 7tt. 

a#*l 7ttCOSEBSa2 1 fciiiflf -5«CflEC\ COK 

as*Ji©5Staftffl (Mfusd;) 1 7* 

©COSWjg&#2%#>6 1 0 p pmfc{6«<*tt£>£|i} 

b*k. si&6tt7oo'c*>&tii oo-cses-cfiT-r 

[003 3] EK. S^ggl 1 ©WBK:*S5J:5K:> 

5fHl l|*3gP«:X^^<>7 - 2 6 «fc«3 Jt^(C?«EE0-Cl> 
[0 034] ±Ef^ffi©*S*. S»^2 3 icjzzmim 

I I ©rtaKcawtufcSMt* 1 2^*6jws^©» 

S3©R©ttl 3©~ttlg©»f^a5^©/P*5:. 
@©1 5 Omm*>?>0l©IS2 3©8IH/?*iW2 0 m 

aim»»©»*©«Ks:«*fi«'c*5©r. a:a 
^a©SiSi^?a. i6Stt«»as<<c*. ecc. st^ggi 
i rtsutc^aig 1 2 . a&s i 9 . ®mwM&ik&2 o 
sct>'co^fiSS2 i*ip»9ia$n^©-c. i^-vbtu 

[0035] ±ie^sswi i r«. i 9rtfc 
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